Aluminum lactate treatment alters the lung biological activity of quartz.
Previous studies of surface modification of quartz particles have suggested that the biological activity of silica is at least in part related to its surface properties. In the present study, we exposed the tracheal lobe of 8 sheep to either 100 ml saline (saline group), 100 mg of quartz (Minusil-5) in 100 ml saline (SI group) or 100 mg of Al lactate treated quartz in 100 ml saline (SI-Al group). The 24 sheep were studied by bronchoalveolar lavage at days 0, 12, 24, 40, 60 and by autopsy at day 60. In the saline group, BAL analyses were as previously reported [1]. In the SI group, we found significant and sustained increases in total BAL cells (x 2, P less than 0.05), macrophages and lymphocytes (x 2, P less than 0.05), neutrophils (x 5-10, P less than 0.01), IgG (x 1.2-1.8, P less than 0.05), fibronectin (x 2-3, P less than 0.05), lactate dehydrogenase (x 3, P less than 0.01) and alkaline phosphatase (x 2, P less than 0.05). Histologically, a macrophagic and lymphocytic alveolitis was observed at day 60. In the SI-Al group, these changes were significantly attenuated and in the above parameters, SI-Al group did not differ from saline group after day 24. These data of BAL and histology of the sheep tracheal lobe model document clearly that aluminum lactate treatment alters the biological activity of quartz.